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Abstract 
Objective 

The objective of the present invention is to produce turbid liquors having a fruity flavor 
derived from fruit juice without deterioration of the turbidity even after a long storage period 
without using a synthetic clouding agent. 



Constitution 

Liquors such as sake, shochu, whiskey, brandy, liqueur, spirits and beer are mixed with a 
turbid fruit juice and the mixture produced is thermally pasteurized at 85-95°C for 30-90 sec to 
produce a turbid liquor having a pectinase activity of 0.001 U/mL or below. 

Claims 

1. Turbid liquors produced by mixing a turbid fruit juice with liquors having a pectinase 
activity of 0.001 U/mL or below. 

2. Turbid liquors produced by mixing liquors having a pectinase activity of 0.001 U/mL 
or less and a turbid fruit juice having a pectinase activity of 0.001 U/mL or less. 

3. The turbid liquors described in Claim 2, in which the turbid fruit juice is produced by 
immediate thermal pasteurization of a fruit juice made from crushed fruit at 85-95°C for 
30-90 sec. 

4. The turbid liquors described in Claim 2, in which the liquors are produced by filtering 
through an ultrafiltration membrane of differential molecular weight of 50,000 or below. 

5. The turbid liquors described in Claim 2,- in which the liquors are produced by thermal 
pasteurization at 85-95°C for 30-90 sec. 

6. Turbid liquors produced by mixing a turbid fruit juice with a liquor and thermally 
pasteurizing at 85-95°C for 30-90 sec. 

7. The turbid liquors described in Claim 1-6, in which the turbid liquor is one selected 
among the group of sake, shochu, whiskey, brandy, liqueur, spirits and beer. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to the production of turbid liquors having a fruity flavor 
derived from fruit juice without causing a reduction in the turbidity even after storage for a long 
period without using a synthetic clouding agent. 

[0002] 
Prior art 

Method for production of turbid liquors consisting of adding a clear fruit juice to a liquor 
and further adding a clouding agent is known in the past. 
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[0003] 

Problems to be solved by the invention 

However, the aforementioned method lacks turbidity in juices derived from some fruit. 
Furthermore, taste and smell not based on the raw materials but based on a clouding agent is 
noted. 

[0004] 

Means to solve the problems 

As a result of much research conducted by the present inventors in an effort to eliminate 
the above-mentioned existing problems and to produce a new type of turbid liquors, the present 
invention was accomplished. Thus, the present invention is a turbid liquor produced by mixing a 
turbid fruit juice with a liquor having a pectinase activity of 0.001 U/mL or below, and 
furthermore, the present invention is a turbid liquor produced by mixing liquors having a 
pectinase activity of 0.001 U/mL or less and a turbid fruit juice having a pectinase activity of 
0.001 U/mL or less, and furthermore, the present invention is a turbid liquor produced by mixing 
a turbid fruit juice with a liquor and thermally pasteurizing at 85-95°C for 30-90 sec. 

[0005] 

The present invention is explained in further detail below. As a method for production of 
turbid liquors having a pectinase activity of 0.001 U/mL or less, (a) a method consisting of 
mixing a liquor and a turbid fruit juice each having a pectinase activity of 0.001 U/mL or less, 
and (b) a method consisting of mixing a turbid liquor and a turbid fruit juice each produced in the 
conventional manner and thermally pasteurizing at 85-95°C for 30-90 sec, can be mentioned. It 
should be noted that the term "liquors" used in the present invention means a liquor with the 
exception of fruit wines; for example, sake, shochu, whiskey, brandy, liqueur, spirits, beer, etc., 
can be mentioned. 

[0006] 

For liquors having pectinase activity of 0.001 U/mL or less used as the raw material for 
production of the turbid liquor based on the above-mentioned method (1) [sic], liquors obtained 
by thermally pasteurizing liquors prepared conventionally at 85-95°C for 30-90 sec or turbid 
liquors obtained by passing the liquors prepared conventionally through an ultrafiltration 
membrane of differential molecular weight of 50,000 or below, or distilled liquors such as 
shochu, whiskey, brandy, liqueur, and spirits can be mentioned, and for other raw materials of 
turbid fruit juices having pectinase activity of 0.001 U/mL or less, a turbid fruit juice obtained by 



immediately thermally pasteurizing a fruit juice of crushed fruit at a temperature of least 85°C, 
preferably 85-95°C for at least 30 sec, preferably 30-90 sec, can be mentioned. 

[0007] 

In this case, the thermal pasteurization conditions used for production of the turbid 
liquors according to the above-mentioned method (b) (at least 85°C and at least for 30 sec) is 
important, and when standard theraial pasteurization conditions (60-70°C for 1-30 min) is used, 
a trace amount of pectinase activity remains in the product after thermal pasteurization and slow 
clarification takes place when a turbid fruit juice is mixed with the aforementioned product and it 
eventually becomes transparent, and the stable long-term turbidity of the present invention 
cannot be achieved. 

[0008] 

Effect of the invention 

The pectinase based on the fruit juice is deactivated essentially to 0 in the turbid liquor of 
the present invention; thus, high turbidity based on the fruit can be retained for a long time. 
Furthermore, when at least 3 vol%, preferably, 5-30 vol%, of turbid fruit juice made from grapes, 
peaches, plums, apples, pineapples, bananas, pears, apricots, Japanese plums, citrons, 
cranberries, strawberries, etc., is used, the product reflects the fruity flavor of the aforementioned 
raw materials and color of the raw materials and a turbid liquor with attractive color can be 
. produced. 

[0009] . 

The present invention is explained further in specific terms with application examples 

below. 

Application Example 1 

Sake was produced according to a standard sake production method. Meanwhile, a turbid 
fruit juice was produced with grapes from the Koshu district in the conventional manner. 
Furthermore, 10% (V/V) of the turbid fruit juice was mixed with the aforementioned sake and 
heated under the thermal pasteurization conditions shown in Tables 1 and 2; then, the 
temperature was maintained at approximately the effective temperature of pectinase (45°C) for 
3 h and production of a first turbid liquor listed in Table 1 was achieved. Subsequently, the 
turbid liquor was stored at 35°C for 10 days (corresponding to 30 days at room temperature), and 
the turbidity of the final turbid liquor (after 10 days) was measured (Table 2). Furthermore, 
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reduction of turbidity based on the pectinase remaining in the turbid liquor after thermal 
pasteurization was examined. The results obtained are shown in Tables I and Table 2 below. 

[0010] 

Meanwhile, in order to estimate the degree of pectinase activity in each sake after 
providing the standard thermal pasteurization used in production of conventional sake, a 
pectinase agent with a known activity level was added to the turbid liquor while completely 
deactivating the pectinase by heating at 90°C for 1 min to form each concentration listed in 
Table 3, and retaining at 45°C, which is the optimum effective temperature for pectinase, for 3 h 
and turbidity was measured.. The results obtained are shown in Table 3 below. 

[0011] 

In this case, the turbidity shown in the table was obtained as centrifugal separation was 
carried out for the turbid liquors and the absorption of a 10-mm cell was measured at 660 nm 
using a photoelectric spectrophotometer of Hitachi Co. Furthermore, the pectinase activity was 
measured according to the Somogy-Nelson method, and sodium polygalacturonate was used as a 
matrix, and the amount of enzyme that generates D-galacturonic acid at 1 micromole per min 
when reacted at 35°C is shown as 1 unit (U/mL) (see "Agricultural Chemistry Test Report . 
(Vol. 2)," Agricultural Chemistry Class of Agricultural Department of University of Kyoto, 
Industrial Library Co. , publication date, October 20, 1 967, pp. 6 16-6 1 8 for reference). 

[0012] 
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Table 2 
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Table 3 
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[0015] 

When comparison is made between Tables 1 and 3, and when the pectinase activity of 
turbid liquors corresponding to the turbidity is derived based on the turbidity of the heat 
treatment at 55°C for 10 min (0.008) or the turbidity of the heat treatment at 60°C for 1 min 
(0.01 1) in Table 1 and the closest turbidity of Table 3 (0.008) of the aforementioned turbidity, 
said activity is in the range of 0.08 to 0.012 U/mL. In other words, based on Tables 1 and 3, at 
the thermal pasteurization conditions commonly used in the conventional manufacture of sake, 
for example, a treatment at 55°C for 10 min or 60°C for 1 min, a pectinase activity of 0.08-0.012 
U/mL remains. Furthermore, as shown by the results in Tables 1, 2 and 3, a pectinase activity of 
0.08 to 0.012 U/mL remains under the standard thermal pasteurization conditions commonly 
used in production of conventional sake, for example, a treatment at 55°C for 10 min or 60°C for 
1 min, when 10% (V/V) of a turbid fruit juice is mixed with sake; thus, even when the initial 
turbidity is sufficiently high, the turbidity decreases slowly with time and retention of turbidity is 
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not possible. Furthermore, when a heat treatment is provided for the turbid liquor produced by 
mixing the above-mentioned sake with a turbid fruit juice at 85-95°C for 6-90 sec, a turbid liquor 
with a pectinase activity of 0.001 U/mL or less can be produced and turbidity can be retained 
after bottling and storage for a long period of time. 

[0016] 

Application Example 2 

For raw materials, 1 . grapes from the Koshu district, 2. peach and 3. plum were used, and 
fruit juice obtained by crushing and pressing the fruits was immediately heated at 90°C for 1 min 
and the enzyme in the fruit juice was completely deactivated to produce turbid fruit juice. 
Meanwhile, shbchu was produced conventionally (absence of pectinase activity). Subsequently, 
mixing was done for the above-mentioned shochu without pectinase activity and a turbid fruit 
juice at a volume ratio of 9:1 to produce a turbid shochu. Furthermore, a pectinase agent with 
known activity level was added to the aforementioned so as to form the concentration listed in 
Table 4, and retained at 20°C for 15 h, and the change in turbidity of the turbid liquor based on 
the pectinase included in the shochu was examined. The results obtained are shown in Table 4 
below. 
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[0017] 



Table 4 
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9 Comparative Example 

10 Present invention 

1 1 (Note 1) X: transparent, A: almost transparent, E& semi -transparent to transparent 
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[0018] 

As shown in the results in Table 4, when the pectinase activity is 0.001 U/mL or above, 
the turbid liquor slowly becomes clear, that is, the turbidity is reduced, and retention of turbidity, 
is not possible; on the other hand, when the aforementioned value is 0.001 or below, the turbidity 
in the turbid liquor can be retained. 



